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Table S1. The results of four runs for the SRM981 determination and published values. 

Number 206Pb/204Pb 207Pb/204Pb 208Pb/204Pb 

1 16.941 15.496 36.718 

2 16.943 15.498 36.719 

3 16.943 15.498 36.717 

4 16.943 15.496 36.719 

Standard value1 16.942 15.496 36.72 
1—Cattin, F.; Guénette-Beck, B.; Curdy, P.; Meisser, N.; Ansermet, S.; Hofmann, B.; Kündig, R.; 

Hubert, V.; Wörle, M.; Hametner, K.; Günther, D.; Wichser, A.; Ulrich, A.; Villa, I.M.; Besse, M. 

Provenance of Early Bronze Age metal artefacts in Western Switzerland using elemental and lead 

isotopic compositions and their possible relation with copper minerals of the nearby Valais. J Archeol 

Sci. 2011, 38(6):1221–33. 
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Table S2. The lead isotope data of unalloyed copper artifacts of the Shang and Eastern Zhou dynasties, and copper ore samples of modern copper deposits in Huili. 

Lab 

No. 
Artifacts Sites 

Provinc

e 
Dates Cu Sn Pb 207Pb/206Pb 208Pb/206Pb 206Pb/204Pb 207Pb/204Pb 208Pb/204Pb 

Data 

source 

30 Sickle 
Himenk

ou 
Yunnan 

the Spring 

and Autumn 

Period 

97.3

9 
0.51 0 0.7707 2.0055 20.493 15.791 41.098* 1 

ZY-89

2 
Battle axe 

Chengd

u Jinsha 
Sichuan 

the Late 

Shang 

Dynasty to 

Early Zhou 

Dynasty 

√ 0.43 0.45 0.7417 1.9575 21.602 16.022 42.286 2 

ZY-87

8 

Dagger-a

xe 

Chengd

u Jinsha 
Sichuan 

the Late 

Shang 

Dynasty to 

Early Zhou 

Dynasty 

√ 0.83 0.63 0.6995 1.8834 23.411 16.375 44.091 2 

SD003 Axe Suide Shaanxi 

the Late 

Shang 

Dynasty 

100 0 0 0.779 1.988 20.366 15.858 40.49 3 

ZZ008 Axe Zizhou Shaanxi 

the Late 

Shang 

Dynasty 

99 0.4 0.6 0.783 2.003 20.251 15.862 40.553 3 

HZ112 
ding 

tripod 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — — NG NG 20.095 15.864 40.567 4 

HZ326 ge Blade 
Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — — NG NG 20.184 15.844 40.816 4 

HZ256 

Sickle-Sh

aped 

objects 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — 0.53 NG NG 23.042 16.205 43.75 4 

HZ260 

Sickle-Sh

aped 

objects 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — 0.41 NG NG 20.526 15.851 41.13 4 
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HZ265 

Sickle-Sh

aped 

objects 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — 0.06 NG NG 22.359 16.125 43.194 4 

HZ266 

Sickle-Sh

aped 

objects 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — — NG NG 19.966 15.813 40.367 4 

HZ271 

Sickle-Sh

aped 

objects 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — — NG NG 19.502 15.814 39.985 4 

HZ282 

Sickle-Sh

aped 

objects 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — — NG NG 19.643 15.856 40.262 4 

HZ292 
Zhang 

scepter 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — — NG NG 20.304 15.866 40.838 4 

HZ294 
Zhang 

scepter 

Hanzho

ng 
Shaanxi 

the Shang 

Dynasty 
√ — 0.33 NG NG 19.962 15.819 40.637 4 

YX017 

Bow-Sha

ped 

objects 

Yin 

Ruins 
Henan 

the Late 

Shang 

Dynasty 

√ — — 0.7697 1.9844 19.942 15.3487 39.5723 2 

YX019 
Dagger-a

xe 

Yin 

Ruins 
Henan 

the Late 

Shang 

Dynasty 

√ — — 0.7669 1.9737 20.5551 l5.7641 40.5691 2 

YX020 
Dagger-a

xe 

Yin 

Ruins 
Henan 

the Late 

Shang 

Dynasty 

√ — — 0.7808 1.9968 19.8362 15.4881 39.6087 2 

YX035 ce 
Yin 

Ruins 
Henan 

the Late 

Shang 

Dynasty 

√ — — 0.7271 1.9238 21.7645 15.8255 41.8712 2 

45636 jia 
Luoshan 

Tianhu 
Henan 

the Late 

Shang 

Dynasty 

99.2 — — 0.7332 1.9202 21.804 15.985 41.867 5 

94173 ding Wuchen Jiangxi the Shang 97.1 0.7 — 0.7796 2.0034 20.855 16.259* 41.780* 6 
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g Dynasty 4 

ZY-17

51 

Containe

r scraps 

Yueyan

g 

Zhangs

hutan 

Hunan 

the Late 

Shang 

Dynasty 

99.5 — — 0.7732 1.9831 20.495 15.846 40.643 7 

M-95 
chalcopy

rite 

Huili 

Xiaoqins

han 

Sichuan - - - - NG NG 21.85 15.86 40.22 8 

11ZK2

-17 

chalcopy

rite 

Huili 

Lala 

copper 

deposit 

Sichuan - - - - NG NG 20.595 16.167 38.689 9 

9ZK5-

17 

chalcopy

rite 

Huili 

Lala 

copper 

deposit 

Sichuan - - - - NG NG 18.103 15.883 38.380 9 

29 
chalcopy

rite 

Huili 

Dahong

shan 

copper 

deposit 

Yunnan - - - - NG NG 19.396 15.764 38.754 9 

930-23 
chalcopy

rite 

Huili 

Dahong

shan 

copper 

deposit 

Yunnan - - - - NG NG 18.324 15.587 38.240 9 

30 
chalcopy

rite 

Huili 

Dahong

shan 

copper 

deposit 

Yunnan - - - - NG NG 19.547 15.688 40.485 9 

1—Cui, J. F; Wu, X. The study of lead isotopic archaeology, Cultural Relics Press, Beijing, China, 2008. 
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2—Jin, Z.Y.; Zhu, B.Q.; Chang, X.Y.; Xu, Z.Y.; Zhang, Q.; Tang, F. Lead Isotopic Analysis of the Bronze Vessels from Jinsha near Chengdu. Cultural Relics,. 

3—Liu, J.Y. Scientific Study on the Shang and Zhou Periods Bronzes unearthed from Northern Shaanxi: Cultural connections between loess highland and Anyang in the 

late Shang dynasty. University of Science and Technology Beijing, 2015. 

4—Chen, K. , Mei, J. , Rehren, T. , Liu, S. , Yang, W. , & Martinón-Torres, Marcos, et al. (2019). Hanzhong bronzes and highly radiogenic lead in shang period china. Journal 

of Archaeological Science, 101, 131-139. 

5—Xiao, M.Y.;Chu, X.L.; Yu, Y.B.;Sun, M.;Mei, J.J.;Chen, K.L.;Chen, J.L.Analysis of Bronzeware Unearthed from Tianhu Cemetery in Luoshan cemetery, Xinyang 

City.Huaxia Archaeology,2016(02):135-145. 

6—Peng, Z.C.; Sun, W.D.; Huang, Y.L.; Zhang, X.; Liu, S.Z.; Lu, B.S. Preliminary study on the fate of ancient mineral materials in various areas of Jiangxi, Hubei and Anhui. 

Archaeology, 1997, 07:53-61. 

7—Ma, J.B.; Wu, X.T., Jin, Z.Y.; Tian, J.H.; Xiang, T.C. Analysis of Bronze Vessels and Slag Excavated at Shang Dynasty Site in Yueyang.Jianghan Archaeology, 2018(03):110-116. 

8—Wen, C.Q.; Mu, J.L.; Li, B.H. Geochemistry of Xiaoqingshan copper ore deposit in Huili County Sichuan Province. Mineralogy and petrology, 1994 (02):74-82. (in 

Chinese with English abstract). 

9—Chen, H.S.; Ran, C.Y. Isotope Geochemistry of Kangdian Earth Axis Copper Deposit. Beijing: Geological Publishing House, 1992,20-74(in Chinese). 

√—indicates that the objects are unalloyed copper artifacts, but no specific value of Cu is given in the original paper. 

——means below detection limit (~ 200 ppm for lead). 

NG—means not given. 

*—means it is calculated based on the original data (207Pb/206Pb, 208Pb/206Pb, and 206Pb/204Pb) for drawing convenience. 
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